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I) VEHICULAR ATTITUDE CONTROLLER DEVICE 

OAbstract: 

!OBLEM TO BE SOLVED: To improve vehicular driving operability by 
tting up a turning travel state being desired on the basis of a vehicular 
ite quantity, and relatively changing the magnitude of braking force to be 
Darted to each wheel in accordance with the target turning travel state, 
ile lowering the driving output. 

)LUTION: An attitude control (SCS) controller 5 performs a judgment of 
ether there is an oversteer state or not on the basis of sign coincidence 
a P deviation being composed of subtracting an estimate skid angle from 
:arget skid angle at a time when the absolute value of this P deviation is 
>re than the threshold value during the SCS control. In brief, when this P 
viation is in (-), a vehicle is judged to be in the oversteer state, and the 
iucing control of engine output power is carried out. In brief, an engine 
tput rate K1 is calculated according to the oversteer value, and then a 
;t of whether the front-wheel slip value is large or not is judged, and 
ien YES is the case, an engine output rate K2 is set up. Moreover, the 
gree 0 f a front- wheel counter steer is calculated, and then an engine 
tput rate K3 is set up according to the degree. 
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mages caused by the use of this translation. 

rhis document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



.AIMS 



laim(s)] 

laim 1] The detection system which detects the state of the vehicles for specifying the revolution run state of vehicles . 
damping force regulation means to adjust the damping force given to each wheel of front and rear, right and left of 
hides An output-control means to adjust the output of the drive field which drives vehicles A target revolution run 
ite is set up based on the state of the vehicles detected by the above-mentioned detection system, when the gap from 
s above-mentioned target revolution run state of the revolution run state of the above-mentioned vehicles is large The 
ntrol system which controls the operation of the above-mentioned output-control means that the output of the above- 
sntioned driving source should be reduced while controlling the operation of the above-mentioned damping force 
gulation means to change relatively the size of the damping force given to each above-mentioned wheel so that the 
solution run state of these vehicles turns into the above-mentioned target revolution run state It has the rudder angle 
nsor by which it is attitude control equipment of the vehicles equipped with the above, and the above-mentioned 
tection system detects the rudder angle of a front wheel. It has a means by which the above-mentioned control system 
lculates the grade of the counter steer of this front wheel based on the front- wheel rudder angle at the time of the 
volution run detected by the above-mentioned rudder angle sensor, and the revolution run state of the above- 
sntioned vehicles. It is characterized by changing the power rate of this driving source so that the output of the above- 
sntioned driving source may increase according to the grade of this counter steer, and controlling the operation of the 
ove-mentioned output-control means. 

laim 2] It is attitude-control equipment of the vehicles characterized by to control the operation of the above- 
sntioned output-control means according to the grade of the above-mentioned counter steer so that the output of the 
ove-mentioned driving source becomes the highest when it is in the counter steer state where of the sense of the 
ove-mentioned control system of the above-mentioned front wheel corresponds with the travelling direction of 
hides in the attitude-control equipment of the vehicles indicated by the claim 1, the angle which can curve from the 
tvelling direction of vehicles becomes large and the output of the above-mentioned driving source may become low. 
'laim 3] When, as for the above-mentioned control system, the above-mentioned front wheel has turned to the 
volution outside on the basis of the travelling direction of vehicles in the attitude control equipment of the vehicles 
iicated by the claim 2, it is attitude-control equipment of the vehicles characterized by controlling the operation of the 
ove-mentioned output-control means according to the grade of the above-mentioned counter steer so that the output of 

2 above-mentioned driving source may become large rather than the time of being suitable the degree of isogonism to 

3 inside. 

laim 4] When, as for the above-mentioned control system, the above-mentioned front wheel has turned to the 
volution outside on the basis of the travelling direction of vehicles in the attitude control equipment of the vehicles 
iicated by the claim 2, it is attitude control equipment of the vehicles characterized by controlling the operation of the 
ove-mentioned output-control means according to the grade of the above-mentioned counter steer so that the output of 
s above-mentioned driving source may become small rather than the time of being suitable the degree of isogonism to 
3 inside. 

laim 5] It is what drives a rear wheel in the attitude control equipment of the vehicles indicated by the claim 1 by the 
iving source by which vehicles have been arranged at the body front part. It is attitude control equipment of the 
hides characterized by controlling the operation of the above-mentioned output-control means so that it has a means 
detect the amount of slips of a front wheel, and the output of the above-mentioned driving source may decline, when 
3 above-mentioned control system has the amount of front- wheel slips still larger than a predetermined value detected 
- the above-mentioned detection means. 



anslation done.] 
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•TAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] this invention takes into consideration that an operator performs 

anter steer operation about the attitude control equipment which controls the movement at the time of a revolution run 

vehicles. 

)02] 

escription of the Prior Art] By controlling distribution of the damping force given to four flowers of front and rear, 
ht and left based on a body angle of sideslip (angle of the sense of the body, and actual travelling direction to make), 
a yaw rate (angular velocity of the circumference of the normal axis of the body center of gravity) at the time of a 
solution run of vehicles Generally the technology which raises the driving stability is known by generating the yaw 
>ment (moment of the circumference of the above-mentioned normal axis), reducing an engine output further, and 
lucing the vehicle speed. 

)03] Performing control in consideration of counter steer operation of an operator to JP,8-3 10360,A about this kind of 
tiicles attitude control equipment is indicated (in addition, a "steer" is the abbreviation for a steering), namely, the 
ng which it makes increase the damping force which gives the front wheel of a revolution outside when counter steer 
eration is made at the time of a revolution run of vehicles — moreover, when the slip ratio of a front wheel is large, 
; revolution direction gives the moment of an opposite direction to these vehicles, and heightens the counter steer 
ect by reducing the damping force which gives the front wheel of the revolution inside at them 
)04] Moreover, in what controls the yaw moment based on a rudder angle, raising the convergency of the vehicles 
tiavior at the time of a counter steer end is indicated by JP,8-332971,A by forbidding the yaw moment control based 
a rudder angle at the time of a counter steer. 
)05] 

:oblem(s) to be Solved by the Invention] However, that an operator performs counter steer operation expects that 
hides lapse into behavior instability at the time of a revolution run, it is because it expects that the behavior correction 
feet planned on vehicles by this counter steer shows up, and the effect changes with grades of a counter steer, 
.erefore, even if it only changes distribution of the damping force of four flowers uniformly based on the existence of 
counter steer, the effect acquired by that does not necessarily become a thing in alignment with an operator's intention, 
t the concern the rather excessive yaw moment commits on vehicles, and it is hard coming to operate has it. 
Dreover, by the method which forbids the yaw moment control based on a rudder angle at the time of a counter steer, 
len the counter steer at that time is not suitable, the behavior of vehicles tends to become unstable. 
306] then, this invention promotes the effect, and when the operation is not so appropriate, it performs control which 
a run state towards raising rolling-stock-run stability, so that this counter steer effect may not be barred, when counter 
:er operation is performed, and the operation is appropriate 
307] 

[eans for Solving the Problem] therefore, in this invention, when counter steer operation is made, the output which is 
ke to that extent, responds and drives vehicles is adjusted 

308] Namely, invention of this application detects the state of the vehicles for specifying the revolution run state of 
hides. A target revolution run state is set up based on the state of these vehicles, when the gap from the target 
/olution run state of the revolution run state of these vehicles is large While changing relatively the size of the 
mping force given to four flowers of front and rear, right and left so that the revolution run state of these vehicles may 
m into the above-mentioned target revolution run state, it is made to reduce the output of the driving source of 
hides. 

009] Therefore, this invention is equipped with an output-control means to adjust the output of a damping force 
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julation means to adjust the damping force given to each above-mentioned wheel as a regulatory system which 
justs the detection system of a vehicles state, and the behavior at the time of a revolution run of vehicles, and the drive 
Id of vehicles, and the control system which sets up a target revolution run state based on a vehicles state, and 
ntrols the operation of the above-mentioned regulatory system. 

)10] It takes into consideration that an operator performs counter steer operation at the time of a revolution run. then, 
this invention While forming the rudder angle sensor which detects the front- wheel rudder angle of vehicles in the 
Dve-mentioned detection system It has a means by which the above-mentioned control system calculates the grade of 
; counter steer of this front wheel based on the front-wheel rudder angle at the time of the revolution run detected by 
s rudder angle sensor, and the revolution run state of the above-mentioned vehicles. The power rate of this driving 
arce is changed so that the output of the above-mentioned driving source may increase according to the grade of this 
unter steer, and it is made to control the operation of the above-mentioned output-control means. 
)1 1] Therefore, the control corresponding to a counter steer is an output control of vehicles, and since it does not 
ange the yaw moment given to vehicles, it has few bird clappers that an operator seldom operates vehicles. If it sees 
a whole on the contrary when an output increases according to the grade of a counter steer, since the fall of an output 
11 be suppressed, it will become easy to commit a counter steer effective in posture reorganization of the vehicles 
rich an operator means, and operation nature will improve. Although it is made to perform an output control 
wording to the grade of a counter steer in this invention, this is the next reason ****. 

)12] namely, — while the effect avoided promptly is acquired [ as for a moderate counter steer, a bird clapper not 
xch not having behavior unstably as the driving force of vehicles is large, and lapsing into behavior instability on the 
titrary, and ] — case a superfluous counter steer has the large driving force of vehicles — behavior instability — inviting 
being easy — when the amount of counter steers is conversely small, the effect is not fully acquired, but rolling-stock- 
i stability is secured — things are not made 

)13] Then, although output reduction control is performed in principle in this invention when the gap from the desired 
lue of the revolution run state of vehicles is large When the counter steer in that case is moderate Since the run 
bility will be in the state where vehicles are comparatively expensive, by it, heighten the effect of the counter steer by 
ightening the driving force of vehicles. It is made to perform control which met the intention of the operator who says 
much as possible, and when a counter steer is not moderate, it is made to secure the run stability by reducing the 
ving force of vehicles. 

314] In this case, the optimal counter steer state is in the state whose sense of a front wheel corresponds with the 
veiling direction of vehicles. That is, it is because a cornering force serves as zero and rolling-stock-run stability 
comes high, when the sense of a front wheel is in agreement with the travelling direction of vehicles, run stability 
Is, so that a counter steer becomes superfluous rather than it, and the behavior correction force by the counter steer 
ncemed becomes weak, so that a counter steer becomes small rather than it. Therefore, it is so suitable that an output 
comes the highest and the angle which can curve from the travelling direction of vehicles becomes large, when the 
ise of a front wheel is in agreement with the travelling direction of vehicles with a counter steer to make it an output 
come low. 

315] Moreover, when the above-mentioned front wheel has turned to the revolution outside on the basis of the 
veiling direction of vehicles, the output control at the time of such a counter steer shall control the operation of the 
ove-mentioned output-control means so that the output of the above-mentioned driving source becomes large rather 
in the time of having turned to the inside the degree of isogonism. This is the case where respect an operator's 
;ention and the effect of a counter steer is heightened. 

316] On the contrary, when the above-mentioned front wheel has turned to the revolution outside on the basis of the 
welling direction of vehicles, the operation of the above-mentioned output-control means can also be controlled so 
it the output of the above-mentioned driving source becomes small rather than the time of having turned to the inside 
i degree of isogonism. This is for the behavior of vehicles to avoid a bird clapper unstably by the superfluous counter 
:er. 

317] Moreover, you may make it control the operation of the above-mentioned output-control means so that the 
tput of the above-mentioned driving source declines in the so-called FR vehicle which drives a rear wheel by the 
iving source by which vehicles have been arranged at the body front part, when the amount of front-wheel slips is 
ger than a predetermined value. That is, since the behavior correction effect by it is small even if it performs a counter 
;er when the amount of slips of a front wheel is large, rolling-stock-run stability is secured by the fall of an output. 
018] The driving source of vehicles serves as the internal combustion engine by the vehicles driven with an internal 
mbustion engine, and serves as a motor with an electric vehicle here, and it becomes the both or either of those by the 
hides which use an internal combustion engine and a motor together. 
019] 



Page 3 of 8 



ffect of the Invention] Therefore, so that according to invention of this application the quantity of state which 
ecifies the revolution run state of vehicles may be detected, a target revolution run state may be set up based on this 
hides quantity of state and it may be in the revolution run state which the revolution run state of vehicles makes this 
•get In the attitude control equipment of the vehicles on which it was made to reduce the output of a driving source 
lile changing relatively the size of the damping force given to each wheel The shell which heightened the output of a 
iving source according to the grade of the counter steer of a front wheel, Loss of power is suppressed at the time of the 
unter steer an operator is going to stabilize the behavior of vehicles himself, it becomes easy to commit a counter steer 
fective in posture reorganization of vehicles, and it can raise the operation nature of vehicles. 
020] 

mbodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based on a drawing. 
021] (Whole composition) Drawing 1 shows the vehicles which applied the attitude control equipment (it is called 
low Stability Control System: SCS) of vehicles. In this drawing, the pressurization unit for four fluid-pressure 
rmula brakes by which the body, 2 and 2, and — were individually arranged in four wheel 21FR(s) of front and rear, 
£it and left, 21 floor line, 21RR, and 21RL for 1, and 3 supplying **** to each above-mentioned brake 2, and 4 are 
lid-pressure units (it is called below Hudraulic Unit: HU) which carry out distribution supply of the **** from this 
essurization unit 3 at each above-mentioned brake 2. The SCS controller which controls an engine output while 5 
ntrols each brake 2 through the pressurization unit 3 and HU4, The wheel speed sensor by which 6 detects the wheel 
eed of each above-mentioned wheel, the lateral acceleration sensor by which 7 detects the acceleration Y of the 
igitudinal direction (longitudinal direction) of vehicles, The yaw rate sensor to which 8 detects yaw REITO psi' of 
hides, and 9 are front-wheel steering angle thetaH. As for the rudder angle sensor to detect, the master cylinder which 
nerates the fluid pressure [ 10 ] according to an operator's brakes operation, and 1 1, the engine of many cylinders and 
are automatic transmissions (AT). 

022] Although not illustrated, the throttle valve driven with an actuator is prepared in the inhalation-of-air path of an 
gine 1 1, and the injector is formed in the inhalation-of-air path of this throttle- valve lower stream of a river for every 
Under of an engine 11. 13 is an EGI controller which performs opening control of the above-mentioned throttle valve, 
•eration control of an injector, and ignition-timing control according to the accelerator operation by the operator, and 
ntrols an engine operation state. 

023] As shown in drawing 2 , each brakes 2 and 2 of right-hand side front-wheel 21FR and left-hand side rear wheel 
RL are connected to a master cylinder 10 by 1st fluid-pressure duct 22a. Each brakes 2 and 2 of left-hand side front- 
leel 21 floor line and right-hand side rear wheel 21RR are connected to a master cylinder 10 by 2nd fluid-pressure duct 
b. Two brake-system ** which became independent mutually [ the so-called X piping type ] are constituted, a brake 
dal 14 steps on and damping force is given to each wheel according to operation. 

024] The above-mentioned pressurization unit 3 is equipped with the fluid-pressure pumps 31a and 31b connected to 
? fluid-pressure ducts 22a and 22b, respectively, the cut bulbs 32a and 32b arranged in each of the fluid-pressure ducts 
a and 22b so that it could be intermittent in these fluid-pressure pumps 31a and 31b and master cylinders 10, and the 
lid-pressure sensor 33 which detects the fluid pressure between these cut bulbs 32a and 32b and the above-mentioned 
aster cylinder 10. And regardless of the brakes operation by the operator, **** breathed out from the above-mentioned 
lid-pressure pumps 31a and 31b is supplied to each brake 2 through HU4 by the above-mentioned cut bulbs 32a and 
b being made into a closed state according to the signal from the SCS controller 5. 

025] the above HU4 — the [1st fluid-pressure duct 22a or ] — it has the pressurization bulb 41 and 41 — which make 
ch brake 2 supply and boost **** supplied from the pressurization unit 3 through 2 fluid-pressure duct 22b, and the 
iuced pressure bulb 43 and 43 — which connect each above-mentioned brake 2 to a reservoir tank 42, are made to 
scharge ****, and are decompressed and according to the signal from the SCS controller 5, the above-mentioned 
akes 2 and 2 and the fluid pressure of — fluctuate by the thing of the above-mentioned pressurization bulbs 41 and 41, 
and the reduced pressure bulbs 43 and 43, and — independently done for increase and decrease of the opening of 
ntrol, respectively — having — each — increase and decrease of wheel 21FR, 21 floor line, and the damping force given 
— of change are carried out, respectively 

026] The above-mentioned SCS controller 5 is equipped with the 1st CPU (Central Processing Unit) as an attitude 
ntrol means to come to use a microcomputer and to control SCS, the 2nd CPU which performs well-known ABS 
jiti-Skid Brake System) control and well-known TCS (Traction Control System) control conventionally. 
027] When the revolution run state of vehicles collapses more than predetermined so that it may explain in full detail 
hind, the revolution run state of vehicles is made for the above-mentioned SCS control to be in a target run state by 
ntrolling damping force for every wheel by making the yaw moment act on vehicles, and controlling an engine output 
needed. In addition, the 1st above CPU performs the above-mentioned pressurization unit 3 and operation control of 
J4 corresponding to this brakes operation, when an operator's brakes operation is detected based on the input signal 
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>m the fluid-pressure sensor 33. 

328] the above-mentioned ABS control — as everyone knows — each — when [ of wheel 21FR, 21 floor line, and — ] a 
:k inclination becomes strong, it is reducing the fluid pressure supplied to each brake 2, and a brake lock is prevented 
mely, the 2nd CPU — the wheel speed sensors 6 and 6 and the input signal from — being based — each — it asks for 
p ratio, and the open operation of the reduced pressure bulbs 43 and 43 and — is carried out, and the fluid pressure of 
leel 21FR of wheel 21FR, 21 floor line, and — to which slip ratio exceeded the predetermined threshold, 21 floor line, 
d — supplied to brakes 2 and 2 and — is reduced thereby — each — it controls to wheel 21FR, 21 floor line, and the 
responding to road surface situation respectively target [ slip ratio ] slip ratio of — having - each — it changes wheel 
FR, 21 floor line, and - into the state of generating the maximum damping force, respectively The ABS control unit is 
nstituted by the ABS control section of this 2nd CPU, brakes 2 and 2, — , the pressurization unit 3, HU4 and the wheel 
eed sensors 6 and 6, and — . 

D29] The above-mentioned TCS control prevents idling by suppressing rear wheel 21RL of these right and left, and 
5 driving force of 21RR, when rear wheel 21RL of the right and left which are a driving wheel, and the idling 
:lination of 2 1RR become strong as everyone knows. Namely, when 2nd CPU5b asks for rear wheel 21RL on either 
le and the slip ratio of 21RR based on the wheel speed sensors 6 and 6 and the input signal from -- and one of slip 
:io exceeds a predetermined threshold, While performing TCS brake control which boosts the pressurization bulbs 41 
d 41 and the fluid pressure which is made to carry out the open operation of—, and is supplied to brakes 2 and 2 and - 
TCS torque down control which carries out the specified quantity fall of the output of an engine 1 1 by the EGI 
ntroller 13 is performed, by this, rear wheel 21RL on either side and 21RR are alike, respectively, necessary damping 
rce is given, and driving force restricts — having — this — it changes rear wheel 21RL and 21RR into the state of 
nerating the greatest traction, respectively The TCS control unit is constituted by the TCS control section of CPU 5b 
the above 2nd, the EGI controller 13, brakes 2 and 2, — , the pressurization unit 3, HU4 and the wheel speed sensors 6 
d 6, and 

330] (SCS control unit) The composition of an SCS control unit is shown in drawing 3 . 

33 1] - As a detection system which detects the state of the vehicles for specifying the revolution run state of detection 
stem- vehicles, there are the above-mentioned wheel speed sensor 6, the lateral acceleration sensor 7, the yaw rate 
nsor 8, and a rudder angle sensor 9. Moreover, the fluid-pressure sensor 33 also constitutes the detection system 
ncerned. 

332] - A damping force regulation means to adjust the damping force given to each wheel of front and rear, right and 
\ of vehicles as a regulatory system-regulatory system controlled, and an output-control means to adjust the output of 
3 drive field which drives vehicles are established. In this case, the pressurization unit 3 and the fluid-pressure unit 4 
nstitute the damping force regulation means. Moreover, by opening control of a throttle valve, and operation control 
an injector, an engine output can be adjusted, therefore this throttle valve and injector constitute an output-control 
sans. 

333] - Control-System-Control System — Detection System 6- with Quantity of State Operation Part 51 Which 
tlculates the Present Vehicles Quantity of State (the Amount of Revolution Run States of Vehicles) Based on Input 
gnal Value from 9 and 33 It has the amount operation part 52 of goal states which calculates and sets up the quantity 
state (the amount of target revolution run states) made into the target of control based on the input signal value from 
s detection system, and the control necessity judging section 53 which judges whether SCS control is started based on 
? deflection between the above-mentioned vehicles quantity of state and the amount of goal states. There are the 
aking force-control section 54 which the damping force given to each of the four above-mentioned flowers by 
ntrolling the operation of the pressurization unit 3 and HU4 as ** and a control section is adjusted [ section ] 
dependency, and makes vehicles generate the yaw moment, and an engine control section 55 which carries out a 
ecified quantity fall on the principle of the output of an engine 1 1 by the EGI controller 13. A braking force control 
s beta control mentioned later and psi'control, and engine control is performed with beta control. 
334] The engine control section 55 is equipped with the oversteer judging section 56 which judges oversteer, the 
lount operation part 57 of oversteer, the counter steer operation part 58 which calculates the grade of a counter steer, 
5 front- wheel slip judging section 59 which judges an excessive front-wheel slip, and the engine controlled- variable 
eration part 60. Those judgments are performed based on the result of an operation of the output signal value from the 
ove-mentioned detection system, and the quantity of state operation part 51. Moreover, the control system is equipped 
th the cooperation processing section 61 for making SCS control, and ABS control and TCS control cooperate. 
335] (Basic flow of control) Drawing 4 shows overall operation for performing rolling-stock-run control, and first, if 
ignition switch is turned on by the operator and an engine starts, it will clear a sensor appearance signal, an operation 
lue, etc. which carried out initial setting of the controller 5 at Step S2, and have been memorized by the last 
ocessing. In step S4, signals of a detection system, such as each wheel speed signals vl-v4, rudder angle signal 
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etaH, yaw rate signal psi\ and the lateral acceleration signal Y, are inputted. At Step S6, the vehicles quantity of state 
sed on each above-mentioned detecting signal is calculated. At Step S8, the SCS control-objectives value and control- 
itput value which are needed for SCS control from the vehicles quantity of state calculated at Step S6 are calculated, 
milarly, at Step S10, a ABS control-objectives value required for ABS control, a control-output value, etc. are 
lculated, and a TCS control-objectives value required for TCS control, a control-output value, etc. are calculated in 
epS12. 

036] Step S14 is cooperation processing which chooses the control which should be performed [ from ] among each 
•ntrol of ABS, SCS, and TCS. This cooperation processing is a thing of comparing an SCS control-output value, a 
BS control-output value, and a TCS control-output value, respectively, and making it shift to the control 
rresponding to the biggest value fundamentally. However, cooperation processing with an SCS control-output value 
d a ABS control-output value is performed according to the size of an operator's brake ******. That is, when this 
**** is beyond a predetermined value, ABS control is performed, and SCS control is performed when it is under a 
edetermined value. 

037] (Explanation of SCS data processing) Next, the detail of SCS data processing of the above-mentioned step S8 is 
plained. In addition, about ABS control data processing and TCS control data processing of Steps S10 and SI 2, since 
is common knowledge, explanation is omitted. 

038] The flow for performing SCS data processing is shown in drawing.5 , and wheel speed vl-v4, car body speed V, 
3 front-wheel rudder angle theta, real yaw rate (actual yaw rate) psi'act, and the real longitudinal direction acceleration 
ict are inputted at Step S30. In addition, it calculates based on the wheel speed of a coupled driving wheel, and car 
»dy speed V is real yaw rate psi'act and the real lateral acceleration Yact. It asks from the output signal of the yaw rate 
nsor 8 and the lateral acceleration sensor 7. They are car body speed V and lateral acceleration Yact about the normal 
ad generated on vehicles at Step S32. It is based and a presumed operation is carried out by the well-known 
athematical technique. At Step S33, real angle-of-sideslip betaact actually generated on vehicles is calculated. Real 
gle-of-sideslip betaact The change speed deltabetaact By finding the integral, it calculates and is the change speed 
ltabetaact. It is computed by the following formula (1). 
039] deltabetaact =psiact+Yact/V - (1) 

040] Next, reference- value betaref referred to at Step S34 in the operation of presumed angle-of-sideslip betacont 
tually used for SCS control It calculates. This reference- value betaref 2 flexibility model is diverted and calculated 
sed on the estimate Dl of a vehicles item, and the vehicles quantity of state (car body speed V, yaw rate psi'act, the 
al longitudinal direction acceleration Yact, the change speed deltabetaact of real angle-of-sideslip betaact, and 
riation (differential value) delta psi'act of yaw rate psi'act) and the yaw moment produced by the brake, and the 
timate D2 of the amount of falls of the force of the longitudinal direction produced by the brake. This reference- value 
taref The angle of sideslip presumed in short based on the vehicles quantity of state and brakes operation force which 
sre detected is calculated. Then, at Step S35, presumed angle-of-sideslip betacont actually used for SCS control is 
lculated. This presumed angle-of-sideslip betacont is computed by solving the differential equation drawn from the 
llowing formula (2) and (3). Namely, [0041] 
rftabetacont=deltabetaact +e+Cf - (betaref-betacont) — (2) 
ltae=Cf - (deltabetaref-deltabetaact-e) - (3) 

)wever, e: Offset adjusted value Cf of a yaw rate sensor and a lateral acceleration sensor : Cut off frequency [0042] 
it off frequency Cf It is reference- value betaref about presumed angle-of-sideslip betacont. Reliability is embraced 
d it is this reference- value betaref. It amends so that it may converge, and it becomes the change factor of the 
lendment speed at the time of resetting the integration error generated in presumed angle-of-sideslip betacont, and is 
ference- value betaref. Reliability is the coefficient amended so that a low may become small. Moreover, reference- 
lue betaref It is a time of change arising in the cornering power Cpf of a front wheel, or the cornering power Cpr of a 
ar wheel that it is low unreliable. 

043] At Step S3 6, the wheel slip ratio and the wheel slip angle of each wheel are calculated. Wheel slip ratio and a 
leel slip angle are wheel speed [ of each wheel ] vl-v4, car-body-speed V, presumed angle-of-sideslip betacont, and 
>nt- wheel rudder angle thetaH. A presumed operation is carried out by the mathematical technique of shell common 
owledge. The load factor to each wheel is calculated at Step S3 8. A wheel load factor is the rate of the present grip 
rce over the total grip force which the tire 23 of each wheel can demonstrate, and a presumed operation is carried out 
the well-known mathematical technique from the normal load calculated at the wheel slip ratio and the wheel slip 
gle which were calculated at Step S36, and Step S32. At Step S40, the presumed operation of the coefficient of 
ction mu of the road surface under run is carried out by the well-known mathematical technique from the real 
igitudinal direction acceleration Yact and the wheel load factor which calculated at Step S38. 
044] At Step S42, target yaw rate psiTR and target angle-of-sideslip betaTR used as the desired value as which real 
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n rate psi f act and presumed angle-of-sideslip betacont are completed are calculated. Target yaw rate psiTR is the 
efficient of friction mu of the road surface calculated at car body speed V and Step S40, and front-wheel rudder angle 
taH. A presumed operation is carried out by the mathematical technique of shell common knowledge. Moreover, 
get angle-of-sideslip betaTR is computed by solving the differential equation of the formula (6) drawn from the 
lowing formula (4) and (5). Namely, [0045] 
:ax =1/(1+A-V2) and {1 - (M-Lf-V2) 
L-Lr-Cpr)} and Lr-theta H/L » (4) 
M- (Cpr-Lr-Cpf-Lf) / 2L2, and Cpr-Cpf - (5) 
ltabetaTR=C- (betax-betaTR) - (6) 

wever, V: car-body-speed thetaH : front-wheel rudder angle M:body mass — distance Cpf: to the distance Lnrear 
teel empty- vehicle weight heart to the I:moment-of-inertia L: wheel -base Lfifront- wheel empty- vehicle weight heart — 
Tiering power Cpr: of a front wheel — cornering power C: of a rear wheel — value [0046] equivalent to phase lag 
xt, at Step S44 shown in drawing 6 , the absolute value of the value (henceforth beta deflection) which subtracted 
jsumed angle-of-sideslip betacont from target angle-of-sideslip betaTR judges whether it is more than SCS control 
rt threshold A. When this judgment is YES, it progresses to Step S46 and an SCS control-objectives value is set as 
get angle-of-sideslip betaTR. On the other hand, when this judgment is NO, it progresses to Step S52, and the 
solute value of the value (henceforth psi- deflection) which subtracted real yaw rate psi'act from target yaw rate psiTR 
Iges whether it is more than SCS control start threshold B. When this judgment is YES, it progresses to Step S54 and 
SCS control-objectives value is set as target yaw rate psiTR. When this judgment is NO, a return is carried out to 
;p S30, and above-mentioned processing is repeated and performed. 

)47] Next, at Step S50, SCS controlled-variable betaamt actually used for SCS control is calculated. Moreover, at 
;p S56, SCS controlled-variable psi'amt actually used for SCS control is calculated. 

)48] SCS controlled-variable psi f amt It is the control gain Gl to the absolute value of psi 1 deflection. Multiplication is 
Tied out and it asks. 

i f amt = Gl x|psi' deflection |SCS controlled-variable betaamt It is the control gain G2 to the absolute value of beta 
flection. Multiplication is carried out and it asks. 

taamt =G2 xjbeta deflection | [0049] That is, when the gap from the goal state of the revolution run state of vehicles is 
t so large (Step S44= NO and step S45=YES), psi 1 control to which the comparatively small yaw moment 
Dportional to the absolute value of the above-mentioned psi 1 deflection is made to act on vehicles is performed so that 
nay be completed as target yaw REITO psiTR corresponding to operation by yaw REITO psi 1 . on the other hand, 
ten the gap from the goal state of the revolution run state of vehicles is large (Step S44= YES), beta control which 
ikes the comparatively big yaw moment proportional to the absolute value of the above-mentioned beta deflection act 
vehicles is performed so that it may be completed as target angle-of-sideslip betaTR by body angle-of-sideslip beta — 
ngs — ** 

350] (Brake control) the brake control in psi 1 control and beta control — respectively — Step S — 58 and 59 — setting — 
:S controlled-variable psi'amt Or betaamt It is based, if the braking ability given to these selected wheels is calculated 
lile choosing from from the wheel which gives damping force for SCS control among four flowers, it will be alike, 
d therefore, it carries out. That is, it is [ as opposed to / ring 21FR and 21RR / right-hand side front- wheel 21FR or 
^it-hand side order / when making yaw REITO psi' increase in the clockwise direction in psi* control, and when it is 
ing to correct the revolution posture of vehicles to right-hand side approach in beta control ] above-mentioned SCS 
ntrolled-variable psi'amt. Or betaamt Corresponding damping force is given and the clockwise yaw moment is made 
act on vehicles. On the contrary, it is [ as opposed to / left-hand side front- wheel 21 floor line or left-hand side order 
ig 21 floor line, and 21RL / when making yaw REITO psi f increase in the counterclockwise direction, and when it is 
ing to correct the revolution posture of vehicles to left-hand side approach ] above-mentioned SCS controlled-variable 
i'amt. Or betaamt Corresponding damping force is given and the counterclockwise yaw moment is made to act on 
hides. This brake control calculates and performs each bulb opening of the pressurization bulb 41 of HU4 for giving 
cessary damping force to the selected wheel, respectively, and the reduced pressure bulb 43 etc. (Step S62). 
351] (Engine control) Engine control is not performed in the case of psi' control, but is performed in the case of beta 
ntrol (Step S60). That is, although psi 1 control is performed when the absolute value of beta deflection is smaller than 
reshold A as previously explained during SCS control, and beta control is performed when it is more than A as shown 
drawing 7 , engine control is performed when vehicles are in an oversteer (it is written as O/S in drawing 7 ) state 
teps S72-S78). 

052] One of the purposes of this engine control is in stabilization of the revolution run state by slowdown of vehicles, 
is in other purposes making effective the counter steer performed by the operator, and, for the reason, the amount of 
rque downs of an engine will be calculated. The torque down of this engine is performed by performing a fuel cut or a 
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linder cut further, and reducing the output torque of an engine by operating the actuator of a throttle valve and 
tracting throttle- valve opening regardless of accelerator operation of a driver by the EGI controller 13. A fuel cut is 
■pping the fuel injection of all the cylinders of an engine 1 1 momentarily, and a cylinder cut is stopping the fuel 
ection of some cylinders. 

353] beta deflection performs the judgment of being an oversteer state in Step S78 based on plus or minus. That is, 
len the body calculates beta deflection so that it may be added while going on to the revolution outside rather than the 
get revolution run state, and this beta deflection is minus, it will be judged with the vehicles concerned being in an 
ersteer state. As reduction control of an engine output when this oversteer is judged, there are control based on the 
lount of oversteer at that time, control based on the amount of slips of a front wheel, and control based on a counter 
;er. 

354] That is, at Step S80, the engine power rate Kl calculates according to the amount of oversteer. Power rate Kl in 
s case It is set up so that an engine output may decline as the amount of oversteer becomes large. Moreover, as shown 
Step S80 of drawing 7 , the direction of FR vehicle (vehicles which drive a rear wheel with the engine arranged at the 
dy front part) is a power rate Kl from FF vehicle (vehicles which drive a front wheel with the engine arranged at the 
dy front part). It is small. 

355] At Step 82, it is judged whether the amount of front-wheel slips is large, when large, engine power-rate K2 =0.9 
3% reduction) is set up, and when not large, K2 =1 (with no reduction of an output) is set up (Steps S84 and S86). 
356] At Step S88, the grade of the counter steer of a front wheel calculates, and it is based on the grade of this counter 
;er, and is the engine power rate K3. It calculates. Engine power rate K3 The above-mentioned front- wheel rudder 
gle is ideal counter steer angle (predetermined value) thetai. It is set up in the one or less range so that it may become 
high that it approaches. 

357] On the other hand, when vehicles are not in an oversteer state, it is engine power-rate Kl -K3. All are set to 
" (Step S78-> S90). That is, reduction control of an engine output is not performed in this case. 

358] It is engine power-rate Kl -K3 as mentioned above. It is Kl xK2 xK3 to the basic output BASE corresponding to 
iter calculating, based on these power rates, an engine controlled variable (controlled variable corresponding to Kl 
12 xK3) will be calculated, therefore ] an operator's accelerator control input in an engine output. It becomes what 
rried out multiplication (Step S92). 

359] The amount of oversteer of the above-mentioned step S80 is equivalent to the absolute value of beta deflection, 
d is the engine power rate Kl . Based on the amount of oversteer, it calculates with reference to a table. This table is 
5 optimal power rate Kl in change of the amount of oversteer. Experimentally in quest of change, it is created 
forehand, and is stored electronically. The amount of front-wheel slips of the above-mentioned step S82 is car body 
eed V and the wheel speed vl and v2 of a front wheel. It is deflection, and at Step S82, direction it is large either, it is 
iged by whether the amount of slips exceeds a predetermined threshold. 

360] The grade of the counter steer of the above-mentioned step S88 is front-wheel rudder angle thetaH detected by 

2 rudder angle sensor. Ideal counter steer angle thetai It is an acquaintance degree and is ideal counter steer angle 
2tai. It calculates according to the flow shown in drawing J5 . Namely, car body speed V and lateral acceleration Yact 
reaches, body angle-of-sideslip betacont is inputted, TR R of the vehicles concerned is computed by the following 
rmula based on car body speed V and lateral acceleration Yact, and it is ideal counter steer angle thetai. It is computed 
teps S94-S98). 

061] R =V 2/Yactthetac Rudder angle equivalent to rudder angle-betacont which satisfies =R [0062] engine power 
:e K3 an operation — front-wheel rudder angle thetaH Ideal counter steer angle thetai from — based on deflection 
letai-thetaH), it calculates with reference to the table stored electronically This table is the optimal engine power rate 
5 in change of the deflection concerned. It is created experimentally in quest of change. This engine power rate K3 It 
the engine power rate K3 that the time of deflection zero becomes high most, and this deflection becomes larger to 
as in this deflection becoming larger to minus (the grade of a counter steer becoming small) (the grade of a counter 
ser becomes excessive). It becomes small. In addition, when a handle is cut further deeply, without performing a 
unter steer, the engine power rate K3 becomes still smaller. 

063] Above-mentioned ideal counter steer angle thetai The sense of a front wheel is in the state which is in agreement 
th the travelling direction of vehicles, therefore it is the above-mentioned power rate K3. It is set up so that it may 
come so low that it becomes the highest and the angle at which the sense of a front wheel can curve from the 
ivelling direction of vehicles becomes large, when the sense of the above-mentioned front wheel is in agreement with 

3 travelling direction of vehicles. Moreover, the direction of FR vehicle is a power rate K3 from FF vehicle also in this 
se. It is low. Furthermore, it is a power rate K3 from the time of having turned to the inside the degree of isogonism, 
len the above-mentioned front wheel has turned to the revolution outside on the basis of the travelling direction of 
hides. It is high. 
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)64] Therefore, by an engine output declining, although it is a time of the revolution run state being unstable and the 
eration of vehicles becomes difficult when vehicles are in the oversteer state, since vehicles are slowed down, it is 
oided that the TR of vehicles is small and a bird clapper, i.e., vehicles, carries out spin, so that the amount of oversteer 
comes large at this time. 

)65] Moreover, since the fall of an engine output decreases when a counter steer is performed by the operator, a 
unter steer will work effective in vehicles posture reorganization, and since that agrees to an operator's intention, its 
eration nature of vehicles improves. Since an engine output becomes the highest especially when the sense of a front 
leel is in the counter steer state where rolling-stock-run stability becomes high in accordance with the travelling 
ection of vehicles, it becomes advantageous to reorganization of the posture of vehicles. On the other hand, although 
becomes easy to cause behavior instability, the effect is not fully acquired when the amount of counter steers is 
aversely small, when a superfluous counter steer has the large driving force of vehicles, and rolling-stock-run stability 
inot be secured, since the rate of reduction of an engine output becomes large at this time, rolling-stock-run stability 
11 be secured by it. 

)66] Moreover, when a big counter steer a front wheel turns [ steer ] to a revolution outside on the basis of the 
veiling direction of vehicles is performed, an engine output becomes high rather than the time of the front wheel 
ving turned to the inside the degree of isogonism on the basis of the travelling direction of vehicles. However, it is 
>ught that it can be [ that it is hard to operate an operator by it even if an engine output becomes high, since it is 
nied out by the operator to whom a big such counter steer generally became skillful in operation of vehicles ] as few 
a bird clapper, the effect of a counter steer can become high on the contrary, and the improvement in operation nature 
i be expected. 

)67] Moreover, in FR vehicle, although the behavior correction effect by it is small even if it performs a counter steer 
len the amount of slips of a front wheel is large, since an engine output declines in that case, it becomes advantageous 
reservation about rolling-stock-run stability. 

)68] In addition, when the above-mentioned front wheel has turned to the revolution outside on the basis of the 
veiling direction of vehicles, you may make it the output of the above-mentioned driving source become small rather 
in the time of having turned to the inside the degree of isogonism, in order that the behavior of vehicles may avoid a 
d clapper unstably by the superfluous counter steer. 

)69] Moreover, the above-mentioned engine power rate K3 You may become one or more. 
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fT-5^*ffi»Jffll#iai:LT^l CDCPU (Central Proc 
essingUnit ) > «Ha®ABS (Anti-Skid Brake 
System) M'fflRZfTCS (Traction Control System ) 

mm&n ■5*2<ocpu#*«^.Tiis. 

[0 0 2 7] ±|ESCS«Mtt, ^lc§¥yrr&£0<, * 
WWl* Srff 3 Z £ \Z ct 0 #Pq K 3 - yt> b 

£f£ffl£1±T. *^»c*i;Tx>>?>ia*ssow 

30 ?ZZ*i\z&r), *W©l(cia*tf«ttftB*3feffttlBK: 
^5ct-5t3t*St>OT&Sp &43> ±IB^1C7)CPU 
tt. ^/±ir>it3 3^bCDA^ft-^(cSc)^T?lS#cD 

^3*«LT±BBaPJE^.X^ b 3a^HU4(Df^«ifMWI«: 

[0 0 2 8] ±IBABSftlW4, 3 
2 1FR, 2 1FL, -(^D-/i7«fn]^3a*ofc^^, 

40 Ute, 6, 6, -fr£><DAtimmz&-3\,* 

TS**t2 1FR f 2 1FL, U y*£r*g), X'J 

yy*A*Bf3£©L*^i«[*iBx.fc*l|2 1FR, 2 IFL, 
-<^MffiA*JU^4 3, 4 3, -*Mf^»$-a-T, 
*2, 2, -^««&anSfSEE*i£T$ii-^. CintCct 
0, &*»2 1FR, 2 1FL, -(OXU^y^^tl^n 

1FR, 2 1FL, •♦4^n^ r nS^:cD$iiift^^^^'r-&« 
ffi(C$tl^)o d^^2<7)CPU(7)ABS$iJtHl^, 
+ 2, 2, SPffia.- ^y h 3, HU4&tf**feit-fe> 
50 -y-6, 6, -^J:0ABSfBHSIS«*<*jGSSnTl^a. 
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CO 0 2 9] ±fBTCSffiiJW4. m%\<D£?\Z. ®.W>ffi 
1:$>Z>tti<Dm$i2 1RL, 2 lRRCD^teffl[pJ^3S*ofc 
W<&ft<Dmm2 1RL, 2 lRRcr>fKW)*S:«I$ijr-l> 

dt-c^e^ffl±-r^fe©-e$>^>„ -r&t>-£, 120c 

PU5bli *^-t>-y-6, 6, -^^CDA^^IC 
So*^Tfe^f»^$i 2 1 RL, 2 1 RRCOX U -y :/^£3fc 

tztz, mizn)V74 i, 4i, •••<&^f^iij$-a-TyL- 

-*2, 2, -trfit^snS^EE^liffi-r^TC S^l/ 
— *Mffl$:'fTOLh*}\Z, EG13>hP — 7 1 3lCcfc 10 
0l>y>l l©(±l^£f7r^»{g:T£-tt--5TCS Ml^ 
^>$iJW*fTS>o CtltCiO. fe6<Z)«iSt2 1RL, 2 

i RR©-^ti^niwf5T^^*jK^^^-s nxmrniitfu 
mzn, m%.%*2 irl, 2 1 RR^n^n^A© 

->a >S^^T^>t*c«i{C$tlS. -hte^2©CPU5b 
CDTCSSsWSB. E G I Zl > b D — 51 3. :7V— + 
2, 2, 3t)PJln.-^ h- 3. HU4SUt^at>+)- 
6, 6, -ICctDTCSftfJISPSH^fiK^nT^-g)., 

[0 0 3 0] (scsfwupisa) s c s mm^mnrnm. 

«E13[C^$nTV^o 20 

[0031] -fem%- 

>-y-7. a— i^-f h-t>-y-8s.^^ir>-y-9^fe-5„ 

$tEE-fc >+>" 3 3 fcaiittiS^MLTV^. 
[0 0 3 2] -©Jffll^n^Piil^- 

pgn^tLTtt. mmo>M&tt<D&mmiztt5--?z>m 

m<D am zmg&t s ihtimm^^ tmvt <=> nt „ 

jpffin.- h 3 <tf^moL- -y h Aifinmtsm 30 

[0033] -mm%- 

3§ffl?S14. $?i±}^6~9, 3 3^<E,(73A73m^Mlcao* 

s c s m 

U 4 CDftWl&m'M-rz Z\ t ICJ; oT±f2 4 ®(D^-^r 

-^-rs^i^ £3Stvi Lrmm Lxmrniz 3—^—* > b 
&¥t±zi±z>mmtiffl'mm5 4t. e g 1 n > h d — ^ 

1 3l;j:-3Tl>y>l 1 OtOTJ^fOUJi: LXpfj^MiS. 
T£i*£X>:x>S5ffi]gB5 5<h*^5. fMI^ftiJffltCte 

$iJfPt*t'^fT^rL^ 0 50 
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[0 0 34] x>v ! >J6iHSpgB5 5«. ^--A'X^T^W 

5 7. ^^y^XfTOlS^SStS^^y^XrT 
itffSE 5 8 . i§A&ituiftlX U v :/£W5rr-5itilSiSX 'J ^ 

^359, mmzjL>~y>pmm^w^6 o&mz. 
^Main®SB5 i oi&mi&mzm-3^Tftti.t)nz>. 

£fc> $ffi?(%14SCSf|jffl£ABSftiJP • TCSfMWi 
[0 0 3 5] (MW<»&*ya—) E14«*p<D^ff$iI 

IfjStVSi:. X^-y^S 2Tn>hD-5 5£$0»3IS:^ 
#*i7U7-r^). Xf7 7"S 4-C«#*li3Ht'^vl~v 

s 8 -mx T7/S6 T*mm z titzmffiVimm.fr &sc 
sftiHJPi'^t^s s c sMmmmm^mmtaiim^m 

WtZ>* Wmz. 7,y-y7S 1 OT-teABSMSPKi&g 
7SAB S*Jfflia^B^$i|fPttl^ffi^€:?^L. X^-y 7 
S12TBTCS (C£^7i T C S MM B ^fit^fW 

[0 0 3 6] Xry^SUaABS, SCSMTC 

s <D&Mffl<D o ^ff-?^mm$:m$i-t%w,mm 

ft. ABsafPtti^fa, Tcs©jwtti^flis-€-n^ni:b 

fe®T*5„ {fiL. s c s^jtwtB^fiit ab smmtnti 
m£<D\mmwiz. m^m<Dy'u-^mti&(o±^^iz 

•aiiA b s mwAmn ^ n. m^ffl*«»«^tt scs 

[0 0 3 7] (S C Sj^jffla©^) ^C(C. JiIBXt- 

y s 8 <d s c s i^marosfiBtcoi/iTtKBj-r-g,,, 
ft. xr-^sio, snfflABSMiSsai&y; 

[0 0 3 8] g!5lrSCS^MS*llff-r^7t(*CD7 
D— 7i^^tlT*5D, Xf7^S 3 0T(4^)Ivl~v 
4. *#:^V. ml$ra^6>. ^3-U-b (».CD3- 

3-1/- hi/>'actRU."*#JPM«Yact 143-1/- h-fe 

>it8. #JSjpiS«-fe:>-y-7©tii73<f^e>*j?)6n«.„ 

Xf77'S 3 2T14*MlC^^-r-5^Ifi^a*m#:MV 
<h«liPii«Yact <hlxS-5'^T««(©^W#S^<fc0 
Jt^S-T^. Xf7/S 3 3T«#M{C^(Cfg^T 
5H«m0^3act$i^1-^> o *^0^3act 14. 
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mtmm&i3aci ttTtB©^; (i) (r^offm^n-s.. 

[0 0 3 9] A/3act = tfact +Yact /V- (1) 
[0040] mz, Xf7yS3 4tll SCSBW: 

mmzmm £ n^it^m o ft 0 con t vr# 

BS$n-5#BSfi/3ref *?H*-r-5. Cl»#BSfI /3 ref 

#iagii7t<h. mM^a m&mv. a-u-h 

t^'act, H^lt]JJPMSYact . mUfff D ft /3 ac t CDS 

ffciiftA 0act . 3-1/- h-T/j'actco^-fkffl: 

Ai^'act) . 7*u— =HCckD£i;&3— ^-;>" > r-coif 10 
A /3cont= A /3 act +e+Cf • (0 
Ae=Cf • (A/3ref -A/3act - 

'fit-, e : 3-U-b-fc>it£$tanj^-t>-tf-C9:*7-fc 



Cf :t>vh*ymmt 

[0 0 4 2] t)vh*7m'tfL®LC{ tt. iSif0ft(3 
cont£#!!Sfi/3 ref ©m$StttO&UT;:©#Hg{i /3 ref 
KiRjrrScfc^CliiELT. jf;£#t*iOftj3cont{;:5g£ 

^WiO. #BSffi/3ref ©m^tt^^f^/J^ < 20 
i3(C«IE^n«.^T-feS„ Sfcfc. #fiSfI/3ref com 
fH4^<7^-5cottHfj**§co=i— ^-U ^/^-CpfilSc^ 
\tmmV>zi—rV >^\ 0| 7-Cpr{C^b**^i;fc<i:^-C t 

[0 0 4 3] Xr-y^S 3 6 T(i&*f#C9#6IX U :/ 

$lx>J7m &*ifico*^vi~v4. *^iiv. 

jf5£«t?PfOft/3cont. ^1^^ 6> H Z mftKD&^m^- 

mz£QM&mn2nz>. xf-^ys 3 8 -m^nn^ 

/3x = 1/ ( 1 +A • V2 ) • { l - 
/ (2 L • L r - Cpr) } • 
A = M • (Cpr • L r -Cpf • L f ) 
A/3TR=C • (/3x — /3TR) — (6) 

v : 

en :ffiifotem 

M : B 
I :«'4 : &-^>h 
L : ;U^— X 

L f : StiHt3i»6*«:»^ST©'S« 

L r : ««iA»6*#:a-dvSt?©'©Bt 40 

cpf : ffjlficozi-^-u ytfnv- 

Cpr : W&<DU—±V >y/N°9- 
C : teffliintCfflS-rSffi 

[0 0 4 6] iWC, i6l:St7f-^S4 4TH @ 
««tt 9 ft /3 TR*> <=> JU£*li* 0 ft /3 con t £ L 

(RT. /3«SS£^-5) 0*6»ffl*«SCSft!l»f«i6U* 

tax^^ys 4 6tii^scsfM»ii*fit*fi«8i*» 

OftflTRtCgg^TSo — C©¥lj5£#*NO©££te7. 
f^ys 5 2tCjl/uT, B«3-U-h*TR*»6liE3— 50 
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JgffiDl. :/l/-^c±D£U3«t^©#©{£Tfi©#t 

3. n©#!Hii/3ref tt. gt^l:. ^a^nfe*^* 
«I»&^V Sffs^j Cio'^T ft^ $ 4a£$tr» K) ft 
ZmWlsT^Z. ^r(D^ Xr77'S3 5TttSCS$i| 

£©'f'£8lf't0ft/3contWu TIE ©it (2) , (3) 

[0 0 4 1] 

ref -)3cont) ••• (2) 
e) - (3) 

©ffl£T'& 0. Xr7ys3 6 Ti^Sf £ nfc*^x U v 

se^a^ e h m \z «t o autst j* $ ns . 

Xf-^S 4 0T , 4'£ff4'©'«S®<Z)»««ftM*. 
73rS]JD^ftYact<t:X^-y7 p S 3 8Tr**£ftfc3M6ftf3 ! 

[0 0 4 4] Xr-^S 4 2TIS*3- 1/- hi/> - act& 
Cflt-tfe«t» 0 ft 0 cont SriRSJS -Br* B S^3 
-U-h^TR. B««»0ft/3TR*«|f-r*. Bl3- 
U— htfTRte, ##jiV» Xf77*S4 o Tin's 
»B©J»«5««/i, Rtli^ft6>H ^e.^»CD^W#r* 

t;«ko«i««j|E$ns. atf^moft/STRta. t 
lecDS (4) , (5) (6) ©a»*a 

[0 0 4 5] 
(M • L f • V2 ) 
L r • OH /L- (4) 
/2 L2 • Cpr • Cpf- (5) 

1/- h* - act&M*f Lfcffl (J^T, ffimt^o) (D 

«>o ^l^'YESCifttXr-yyS 5 4^51^ 

scssijfps^fi^gtis-u-- htmzmfe-rz. z. 

©MASNOOitliXf-yys 3 0 U ^->LT± 

[0 0 4 7] ^CtC, XT7yS 5 OTtiSCSSiJiSPfC^ 
f^(C^iJffl$tlSS C SfWffl*0ant£i*jrr*. 

xt7"/s 5 6Ttascsftij'aiic^('fijffl$n^sc 

SWWS^'amt&SiWr*. 

[0 0 4 8] SC Sf&J'SPffi^ ' amt tt, i/» ' {iM©*e*f 
*' amt =G1 x I «S I 

SCSSfWfl/SaiDt «, /9fltt®fettttCMfl9y--f >G 
2 SSILT*Ji»5. 
j3amt =G2 x I /3fiM I 

[0049] ^McastHijeffttJicBattffi^ 
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NOI^T7^S4 5=YES) te, 3 — l/-f ht/>' 

fimm»mz%tfe-?z>mfcs—u>( ' TRK*atr* 

**<^»& Ufy^S44=YES) tt, $WD 
Ai93ft«a««aiD«i8TRK«J|£Ta«t3K. ±IB0{|2£ 

icffrfl $ *S j8 Mflf a*fr& tons H £ & S . 

[0050] (7v-*wm t' 9m&&BMm\z& 
nz>yu- *mmz* tn-pnxryys 5 8, 5 9 

£>t>T, SCS8UI*' amt Xtetfamt tr*^, S 
CSMW©fc«&*cMi!F**ft#^**i*4lt©3-&^ 

fcttIEL.k3 if ;6flflflMi2 lFRfeb<« 

2 1FR. 2 1RRfc»U ±ESCSMWa 

amt Xtt/3amt i:Mt^*A^#4LT;ffi 

£>&I39<03— *>h£fM§S*So E*N;i, 3 — 

$£2 lFLfcK 2 1FL, 2 IRLKWU ± 

fESCSfWffl«tf' amt Xtetfamt ^*He-r^ftll6*S: 

s 0 a«sn&#*uc*fu*n-e 
i 4 3 (D^-n-en^/^i/yBBS^siSff 

[0 0 5 1 ] (x>s*>«« x>>?>f&JW3u * ' fM 

»<oiRt»4ff3ttton^ /3*jtaf<7)^(ifT7itons u^- 

7^S6 0) o -T^to^, 0 7fC^Tck-5(3, SCSffiO 

#WfiAckD^/h2^£#K:te^' fW»**fr£:ton, A 
JEJLJbco <h €• \z 0 1imififttet>ti2>ifl* x > >? 
PW^-AXt-T" (H7tfttO/StlMBLT^*) tt 
9BK*S£#K:fTfctons Uf7yS7 2-S7 
8) o 

[0 0 5 2] Z.(DX.>i?>mW<Dm&)(D— 

te#^cfcoTfT7Stons*^>^x^T^w^^<^^ 

SrilC^t" SCchtC^So d£>X>:x>C0 M^^> 
tt, EG I 3>hD — 5 1 3 (C J: XUyb)\sft<DT 

i7^zLX-^srf^K$-&T. F^^rtvyp-tjmmz 

Hmtty hSrfToTX>^>OtB*h;U 
^SiETSIirSClttciOfTJaiton*. iB*yhtti 
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[0 0 5 3] 7t7^S 7 8tC^tj-S^-— /Ur7tti 

t#fca»*ffitt*-/KXx7 ; tt88^*-5i:«*Sn* 
10 ££:fc:&S. ^(D^-— AX^7^*J^£nfc<h^<7)X> 

«^st?<w«. Mffi<Dz>vy7m\zm-3<mms mzs 
\z*o>*7.T7\z&-3<mm£&x>Zo 

[0 0 5 4] XT7^S8 0T(t ^--A'X 

fc, Ej7 0DX^^^ , S 8 0 tC^fct^t^ FR* 

mmzmw2ntzx.>z/>\z£<-DTmm$:mm-rz>m 
20 M) <d;5j&*, ff* «*«r«tcia«snfcx>s;>^ 

[0 0 5 5] 7ry^8 2TW«^'J7^i^t^ 
3&^5**t3pj^sn, *€^<h^Ktex>>?>m;^K2 

= 0. 9 (io%ffii) biases n* *#<&tit#(c 
«K2 =i (tB^coffifcjg^D awwesna (x^yy 

S 8 4, S 8 6) o 

[0 0 5 6] Xry^S8 8ttt, wM(DtiO>^X^ 

T<omm&8iW2tL, m.^o>^^T(Dnmzmr5^ 

30 TX>>?>tB^*K3 JdW^n^o X>> ? >m^J^K 

e \ \zm^<teE&<t£Z>&o\z. iaT©«HTHje 

[0 0 5 7] *W3^*-/^y7tt»Ta:^^* 

«x>>?>as^*Ki -K3 tt-r^T rij i^ns 

Ur^yS78->S90) 0 ^£9. -CD*§^teX> 

> a a (D&Mfflm ttff *tona t ^ 

[0 0 5 8] Jia?(^ct'5fCX>>?>ffi^j^Kl -K3 ^ 

si[^$nfc^ cin&<Dm**tc:scft^Tx>v>»jiHi 
40 a (ki xk2 xk3 »w»jiS"r*ftHB«) *^»e>ns 

JHt^fifC^TSS*m^BASE^Kl XK2 XK 
3 ***L&fe<3D^j:S Uf77°S9 2) . 
[0 0 5 9] JifSXT-^yS 8 OCD^-— ;Uf7I^5 

50 7S82«^U7^i(l *#av<i:W(ftO*«|jS 
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vl. v2 t<0«ilT*D. Xry^S8 2Ttt^W 
[0 0 6 0] ±iZ7> : ryZfS8 8<D*jV>?7>7 L T<Dm 

£ft£o Tft;b*>, ##«V, ^JDM^Yact 
«»DA/3contS:A*U *flejgvt«JnaSYactt 
IcS^T^jDcJ: 0 ^S^M©i£lHl¥SR^ffttS$ 10 

S 9 4-S 9 8) o 
[0 0 6 1 ] R =V2 /Yact 

[0 0 6 2] X>S?>ffl*j*K3 ffl*M6ft (9 

H ©Sffl*^>^^^7ft0i 36^6 ©ffllS (0i -<9H 

) cat?*, m^WKHftttsnfe?— ^t#BHLT 

£ftfct>are&£o -cox>^>ai^^K3 te, fin?? 20 

[0 0 6 3] ±fBSS*^>^X7 = 'T^(9i fcMMKBfi] 

I3ttS^*K3 «U ±IB*ll<Drt#3WP©ilff*I«JZ— 30 

& K ft£ AWfi-X * < & 5 S £ fg < & £ cfc 5 

#FF*J;Dfcffla¥K3 tiffin. £<E>fc, JiKflMirt* 

^^ffl^|^^^fp]^TV^^#cki9t)i±S^^K3 **iB< 

[0 0 6 4] fcT, ^M^^-A^X^TttSi^^oT 
^ * i * tt* ©16 @ *ff tt»*^Fft^ £ ft o T ^ £ t # 

#jascDaCSkfP*«JBKa:S*^ 40 
*-/Ur7 * < & £ 13 x > V > tB * #*{6T L 

o^o*M^xe>-r^c<hd^t^ft^) 0 

[0 0 6 5] 3lte#^ct^T*^>^X^7^fT 
&toftfct#tt, x>^>tB*<Z)iaT*«^a<3Q:S* 

^X^Ttt^O)<h#tCX>> ? >iil^^ffi^^</ c i:^^ 50 
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«^5££a*-C#fr^av £<D<fc*ttx>^>ffl*<B<S; 

[0 0 6 6] Sfc, Su^^#McOiifT^r&]^**<tLT 
ffi|p|V^T^^t#ct0fcx>^>tfc|^^Bi<3a:S o 

<Dm&\z$m^rc&mm\z£r>Tfttet>n&ft<b. x> 

£<h#*_£>ft£o 
[0 0 6 7] Sfc, FR*(r^^T, Sulra^XU^y* 

S*»»iEa&*^/hSlr^^ *<0«^KttX>>*>fctia 

[0 0 6 8] &43, 3a*J<^*^>^X^T^ctoT#M 
CD#§SW*?F£)£ £ £ <h SriB W £ fc» K . ±ffBfflr*&** 

[0 0 6 9] ±fBX>S?>m^K3 tel-BLhtCl 

[0 2] ra*M9^U—+*itt«:^t" 5 PffiH. 

[0 3] *M^©JfPSeco©JW^^^T^D^^ 

[04] |W|$iJffli<Z)**(7)rjfEft€:^-r^n— m 0 

[as] scs«jMia(oan**T7o— h. 

[0 6] B«»«*SfiJfflU&SCStt|l|©fliEn**'r 

:7D-0o 

[07] scsx>^>«»©fc»©«i|[ffla©8itns: 

^•T^n— 0 O 
[08] S«*^>^X^Tft^»ffia^§ftft^r^*r 

2 ^U-^ 

4 MPD»J^a-yh Mtofitm^m 

5 rr>ha-^ 

6 *S31-tr>^ («tb*) 

7 «ttpa«-lr>U- («ttS») 

8 B-U-T h-tr>it 
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42! 
I i 

i : 

I ! 




43 



32e 
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|t>fA^"^5K ^S4 

1 1 ^^4a^lTK S6 

M scs^jj^g"Th -S8 

I 1 ABSftflffpfc^ I h -SlO 
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60 



mw0 









1 



i a b s 'Tcs iiow&mm I — 6 1 



4 
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1 1 scsmmmm I h ~ss 

Si 

1 v, V1-Y4, y, <t> "act, e ha^j 



T 

; 0act*£& K-S33 



--S36 



>~S40 






YES 


S46 












YES 

S54 

, ? 






S56 



GEO 



S50 . . __, 



I 

S60- H^yjwyp«<»| 



S59 

1 



S62— f"^fBa»£ff | 



[0 8] 



0*-* ) 



TV. Yaet , flcontA/Tl 
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( END ) 



